The present study was carried out to investigate seasonal distribution and relative abundance of fish fauna of a small hill stream Dangchaura (Takoli) Gad along with river Alaknanda. The differences in availability of fish-fauna were directly related to the nature of profile and slope of tributary; which affects the migration and breeding grounds of the fishes inhabited in the main river Alaknanda.
6'E. The stream Dangchaura (Takoli) Gad is the right bank tributary of the river Alaknanda in the lower valley. The Uttaranchal state contains a very rich and colorful icthyofauna where the considerable work has been done by Badola and Singh (1980) , Bahuguna and Singh (1981) , Singh and Bahuguna (1983a, b) , Tilak and Baloni (1983) , Nautiyal and Lal (1994) etc. but most of the work has been conducted on big snow fed river system of Garhwal Himalaya while no work has been done on small spring fed tributaries. Hence an effort has been made to full fill the gap of knowledge in eastern part of Tehri district.
Materials and methods
Monthly collection of fishes was made in different sites of the stream (Figure 1 ).
Besides personal fish collection some fishes procured from local fisherman from different sampling sites. The collections were made by using different fishing methods which were used commonly by the local people. The fresh fishes fixed in 8% formalin. Before preservation a small cut was given at abdominal region without injuring the alimentary canal. Formalin injections were also given in fishes for better preservation and fixation of internal organs. The preserved fishes were kept in glass jars, plastic jars with proper labeling .Fish identification was done by using various morphometric and meristic characters of different fish species. The identification of different fishes was done with the help of Day (1878), Srivastava (1968) , Badola (1979) , Husain (1987), Datta Munshi and Srivastava (1968) and Talwar and Jhingran (1991) .
Results and discussion
Our Nature (2009) 7:182-186 Variation in the availability of fishes has been recorded from different sites of the stream (Table 1) . During winter season 9, 10, 13, 8 and 9 species from sites S1, S2, S3, S4 and S5 were recorded where as in summer season the availability of fishes were 9, 10, 12, 11 species from sites S1, S2, S3, S4 and S5 respectively. While 9, 10, 15, 16 and 13 species were recorded from sites S1, S2, S3, S4 and S5 in monsoon season, and in autumn season the availability of fishes was 9, 11, 9, 8 and 4 from sites S1, S2, S3, S4 and S5 respectively. During the study period the highest diversity was recorded in monsoon season. Snow trout Schizothorax sp. and mahseer Tor sp. have been observed from Dangchaura (Takoli) Gad in this season. The most abundant species recorded from Dangchaura (Takoli) Gad was Nemacheilus followed by Barilius and Glyptothorax in all season, while Schizothoraichthys progastus recorded rarely from site S4 and S5 only in monsoon season. Maximum fish fauna was recorded during monsoon season due to migratory behavior of some fishes and change in physico-chemical nature (temperature, dissolved oxygen, water velocity, pH, and turbidity).Some other factors like long stream length. As well as stream geometry (viz. stream shape, nature of stream profile, average gradient, slope and circularity index etc.) affects the availability of fishes. (Bahuguna and Badoni, 2002) . During the study period snow trout (Schizothoraichthys progastus) and mahseer (Tor putitora, Tor tor) have been observed in Dangchaura (Takoli) Gad, during the monsoon season and sometimes in winter and summer season .This is due to the breeding, migration and availability of basic fish food items (macrozoo benthos, algae, diatoms and zooplanktons), which attracts the good variety of fishes towards the Dangchaura (Takoli) Gad (Bahuguna and Badoni, 2002) . Similar opinion has also given by Singh and Kumar (2000) .
In Streams and rivers the changes takes place along their length is directly related to the eco-physico-chemical nature (water depth, current, substratum etc.). All these factors which changes along the length of streams are also the factors which controls the distribution of the various section of the biotic fauna and flora (Bahuguna and Badoni, 2002) .
Over all the variation in seasonal distribution and relative abundance of fish fauna is directly related to change in physico-chemical nature, variation in altitude and longitude, channel course and water discharge, co-morphological adaptive organs of the fishes, vast aerial expansion, higher number of streams, pattern and geometry of tributaries. Substratum is the major factor which influences the distribution and abundance of fish fauna.
Substratum is the major factor, which influence the distribution and abundance of fish fauna. Dangchaura (Takoli) Gad possesses rocky substratum with big boulders and pebbles, which forms the most favourable breeding grounds for the fishes especially for Tor, Schizothorax and Glyptothorax sp. Developing, hatchlings, hiding in crevices of rocks, stones and gravel, react differently to the current and turbidity of water (Shrestha, 1993; Uniyal, 2003) . Fast current and breeding season of these fishes force them for upward and downward migration too. Amount of water is also responsible for variation in distribution, because amount of water affects the valley lengthening and valley widening. The fishes are moves in higher quantities in a narrow stream valley of, Oliff (1960) , Chacko and Ganapati (1952) and Allen (1956 Allen ( , 1960 . In Dangchaura (Takoli) Gad the Alaknanda fish habitat is found up to the distance of 15 km. from confluence. Another factor, which affects the fish habitat of the study area, is gradient of the stream. Higher gradient shows the less amounts of fish fauna. In Dangchaura (Takoli) Gad, the stream gradient is gradually rising towards source (0.10 m/km). Therefore high quantities of fishes are found in Dangchaura (Takoli) Gad.
